BY A L E X A N D R A W I T Z E

I
f you have got an idea for how to study Europa, then NASA wants to hear from you.
The agency has no official plans for a mission to the Jovian moon, whose icy crust covers a watery ocean in which life could theoretically exist. But spurred by intense congressional interest and several recent discoveries, NASA is seeking ideas for instruments that could fly on a mission to Europa. The possibilities range from a stripped-down probe that would zip past the moon, to a carefully designed Jupiter orbiter that would explore Europa over many years.
The groundswell of enthusiasm is likely to be bolstered by the latest big news, reported on 7 September, that there may be giant plates of ice shuffling around on Europa -much as plates of rock do on Earth (S. A. Kattenhorn and L. M. Prockter Nature Geosci. http://dx.doi. org/10.1038/ngeo2245; 2014). Such active geology suggests that Europa's icy surface is connected to its buried ocean -creating a possible pathway for salts, minerals and maybe even microbes to get from the ocean to the surface and back again.
Simon Kattenhorn, a geologist previously at the University of Idaho in Moscow, and Louise Prockter, a planetary scientist at the Johns Hopkins Applied Physics Laboratory in Laurel, Maryland, made the finding after combing through pictures from NASA's Galileo spacecraft, which orbited Jupiter from 1995 to 2003. Most of its pictures of Europa are fairly blurry, but Kattenhorn and Prockter scrutinized one of the few regions of the moon for which highresolution images exist.
They treated the images as though they were parts of a giant geological jigsaw puzzle, with ridges and bands and other features that have been split and separated by crustal movements, and tried to trace how the surface of Europa had transformed over time. "When we moved all the pieces back together, there was a big hole in the reconstruction, a sort of blank space, " says Kattenhorn. The missing portion, the scientists concluded, must have been somehow sucked down into the moon's interior.
Kattenhorn and Prockter propose a system of plate tectonics that involves a shell of ice a few kilometres thick sliding around on warmer, more fluid ice. When one plate hits another and begins to dive downwards -or subduct -it melts and becomes incorporated in the underlying ice, the duo proposes.
Places have already been spotted on Europa where fresh ice crust is being born, but the latest research is the first to pinpoint where it might be going to die.
But without high-resolution images from more areas, researchers cannot tell whether subduction might also be happening in other locations. If it turns out to be common, it might mean that the moon could be cycling life-friendly compounds between the surface and the deep, and that substantially increases the chance that its ocean is habitable, says Michael Bland, a planetary scientist at the US Geological Survey in Flagstaff, Arizona.
The discovery adds to excitement set off in December, when scientists reported plumes of water vapour spurting out at Europa's south pole (L. Roth et al. Science 343, 171-174; 2014) . The plumes have not been seen since, and they may or may not be related to Europa's newly appreciated system of plate tectonics. NASA now needs to figure out what kind of mission might best to explore these discoveries.
For the past several years, engineers at the Jet Propulsion Laboratory in Pasadena, Califor nia, have been refining a mission concept known as the Europa Clipper. After repeated streamlining, they have come up with a US$2-billion spacecraft design that could carry a range of instruments to the moon (see 'Eye on Europa').
But spooked by the cost, NASA has called for ideas that would run at just $1 billion. The agency is now reportedly evaluating a handful Although NASA is worried about the overall cost of a Europa mission, it has money to spend in the short term. For each of the past couple of years, Congress has given the agency's planetary-sciences division tens of millions of dollars more than it asked for, and directed it to spend the money on Europa mission concepts. The drive is led by Congressman John Culberson (Republican, Texas), a Star Trek-quoting space enthusiast who sits on a powerful spending committee.
Europa researchers are happy to take advantage. "I'm frothing at the mouth in excitement," says Kattenhorn. "There is clearly so much more that we still need to learn about Europa. " ■
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A mission being considered by NASA would carry a range of instruments to explore a variety of questions at the Jovian moon Europa. 
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Probe the moon's interior BY J A N E Q I U E ver since 3 August, when an earthquake in southwestern China killed more than 600 people, the Chinese media and blogosphere have buzzed with speculation that the magnitude-6.5 tremor was linked to the filling of two gigantic reservoirs along the upper Yangtze river. Now, a geologist says that he has data to support the possible link.
On 28 August, Fan Xiao, an engineer at the Sichuan Bureau of Geology and Mineral Resources in Chengdu, reported a rough correlation between the timing of the filling of the reservoirs and a rise in seismic activity in the surrounding region.
Posted on a website run by Probe International, a non-profit organization that reports on China's large-scale water projects, Fan's analysis is based on crude seismic data -the only sort that are publicly available -so the link is tentative. But "it's an important possibility", says Hu Xian-ming, a geophysicist at the Sichuan Earthquake Administration in Chengdu. "There are serious concerns for deadly quakes in the future. "
Criss-crossed by active faults, the upper Yangtze region is seeing a boom in dambuilding for the generation of hydropower. But when water flows quickly into the resulting reservoirs, it can change the stress on faults deep underground, either from the sheer weight of the water, or when water infiltrates the rocks through cracks and pores. These events might accelerate a fault's natural 'seismic clock' , hastening an earthquake that is already building, or increase the chance of one occurring at all.
Debate is already raging about whether the 2008 quake in Wenchuan county, which killed at least 70,000 people (see Nature 459, 153-157; 2009 ) was linked to the filling of Zipingpu reservoir in Sichuan province. Fan was one of the first to raise the possibility, and his suggestion was followed up by other researchers who have reported, for instance, that the reservoir might have brought forward the occurrence of the quake by tens to hundreds of years (S. Ge et al. Geophys. Res. Lett. 
36, L20315; 2009).
After the 3 August quake in Ludian county, discussion turned to two newly created HYDROPOWER Chinese data hint at trigger for fatal quake Seismic activity started to rise just as two giant reservoirs on upper Yangtze were being filled with water.
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The Xiluodu hydropower station is sited directly over one of China's many fault lines.
